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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readble form. 

I | the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

tn © statement that the information recorded in computer readable form is identical to the written sequence listing has been 
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2. Q Certain claims were found unsearchable (See Box I). 

3. Q Unity of invention ts lacking (see Box II). 

4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X] the text is approved as submitted by the applicant. 

r~| the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. == 



I | as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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See Notification of Transmittal of International 
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International application No. 
PCT/GB99/01467 


Internationa] filing date (clay/month/year) 
10/05/1999 


Priority date (day/month/year) 
15/05/1998 


International Patent Classification (IPC) or national classification and IPC 
C04B28/26 


Applicant 

THE WELDING INSTITUTE etaL 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of four sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Certain defects in the international application 
VIII □ Certain observations on the international application 
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III 
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IV 
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VII 
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Date of submission of the demand 
13/12/1999 


Date of completion of this report 
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Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
D-80298 Munich 
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Fax: +49 89 2399 - 4465 
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EXAMINATION REPORT 



International application No/ PCT/GB99/01467 



I. Basis of th rep rt 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 



Description, pages: 

1,3-9 
2 



as originally filed 
as received on 



1 2/05/2000 with letter of 



10/05/2000 



Claims, No.: 

1-24 



as received on 



12/05/2000 with letter of 



10/05/2000 



Drawings, sheets: 

1/2,2/2 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they hav been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
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V. R asoned stat m nt und rArticI 35(2) with regard to novelty, inv ntiv step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-24 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-6 


Industrial applicability (IA) 


Yes: 


Claims 


1-24 




No: 


Claims 





2. Citations and explanations 
see separate, sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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ITEM V: 

Claim 1 is not considered to involve an inventive step in view of the document D1 
(US 3015 628) seen alone, as well as combined with D3 (US 3 203 813) for the 
following reasons. 

Claim 1 of the application is only new over the disclosure in example 2 in D1 , in that the 
binder used there is of organic nature. The product there possesses properties 
(density, flexural strength and conductivity) comparative to the products described in 
the present application. 

However D1 states that other binders such as inorganic materials (sodium silicate, 
bentonite clay, various cements etc.) are also suitable for the same purpose and would 
be selected depending on the temperature conditions in which the product is to be 
used, "including extreme temperatures... up to 1000°F and above"; cf. column 6, lines 
54-58. This is regarded as an explicit reference to the possibility of use of ceramic 
binders in this document according to the circumstances. 

Furthermore document D3, concerning insulating materials including high proportions 
of vermiculite (up to 90%, cf. claim 1), describes the use of ceramic binders (specific 
alkali metal silicates) due to their refractory nature up to about 1 700°F and the 
formation of ceramic bonds through a thermo-chemical reaction in the material; cf. D3, 
col. 1, lines 42-46 and col. 6, I. 28-32. This is seen as a clear incentive to use ceramic 
binders. 

Consequently, the skilled man starting from the teaching of D1, seen alone, which 
deals in the same field and is considered to represent the closest prior art, or in 
combination with D3 giving useful advises, would in case where application of the 
product at higher temperatures is desirable, replace without exerting inventive step the 
organic binder in example 2 with an inorganic (ceramic) one. 

Based on this view, the argument of the Applicant that the fire test on page 8 of the 
application is an indication of inventive step is not convincing. The heat resistant 
property described there was to be expected for the skilled person, upon using ceramic 
binders and is not considered as surprising. 
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Analogous arguments apply mutatis-mutandis against inventive step of dependent 
claims 2-6. 

ITEM VII: 

The Applicant, with the aim to correct a typographical error, has replaced the value of 
density "730 Kg/m 3 " originally disclosed, with the value "130 Kg/m 3 ". This constitutes an 
infringement of Art. 34 2) b) PCT. 

Although it was immediately obvious for the reader that the initial value was too high 
and needed rectification, it was not clear what the correct value should be. 
This view is based on the statements on page 2, lines 26-27 and 28, where is 
described that the density values of the claimed products should be > 140 Kg/m3 , in 
particular between 240-300 Kg/m3. Therefore the reader would expect a value of over 
140 for useful products. See also Rule 66.5 and the PCT-Guidelines VI-7.14. 
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We have found that a very cost effective -product can 
be obtained by utilizing a mixture of vermiculite granules 
and a ceramic binder. This should be contrasted with known 
mica sheet and panels made using paper making or other 
5 processes which are very dense products. The new product 
will be much less dense than this sheet material with the 
result that heat insulation is promoted by virtue of the 
trapped air. Furthermore, the resultant product is very 
lightweight making it much easier to handle and can be 
10 utilized in a variety of forms depending upon the 
application. 

We have realised that a problem with the known product 
-is that it is made using ground or sieved particles which 
result in too high a density. This results in a reduction 

15 in voids which include trapped air and thus a reduction in 
the heat resistant performance of the product. On the 
other hand, if the particle size is too large then a 
product can result in which there is an open, air path from 
one side of the product to the other through which heat can 

20 be conducted. By utilising particles which fall within the 
inventive ranges, both these problems are overcome while at 
the same time a relatively light weight product is 
produced. 

We have also found that the resultant product has good 
25 mechanical strength properties and for example with 
densities in the range 250-300Kg/m 3 , flexural strengths of 
0 . 15-0 - 45 MPa are achieved. Experiments have shown that 
the density is preferably no less than 140Kg/m 3 to achieve 
acceptable flexural strength in a self-supporting product. 
30 Furthermore, the greater the proportion of the vermiculite, 
the more light weight the product. Thus, we have found 
that a product incorporating 95% dry weight vermiculite 
leads to a density of about 730Kg/m 3 while 35% dry weight 
vermiculite leads to a density of about 3 50Kg/m 3 . 
35 Preferably, 50%- 90% of the dry weight of the product 

is vermiculite having a particle size such that more than 
60% of the vermiculite does not pass through a 1mm sieve. 
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10 REPLACED BY 

CLAIMS ART 34 AM DT 

1. A heat resistant product comprising a ceramic binder 
and vermiculite, wherein between 35% and 95% of the dry 

5 weight of the product is vermiculite having a particle size 
such that more than 60% of the vermiculite does not pass 
through a 1mm sieve. 

2. A product according to claim 1, wherein 50%-95% of the 
dry weight of the product is vermiculite having a particle 

10 size such that more than 60% of the vermiculite does not 
pass through a 1mm sieve. 

3. A product according to claim 1 or claim 2, wherein the . 
product is substantially rigid. 

4. a product according to any of the preceding claims, 
15 wherein the binder comprises the adhesive part of a two 

part binder. 

5. A product according to any of claims 1 to 3, wherein 
the binder comprises the adhesive part of a two part 
binder, mixed with powdered vermiculite. 

2 0 6. A product according to any of the preceding claims, 
further comprising glass fibre or other fibrous material 
reinforcement . 

7. A product according to any of the preceding claims, 
wherein the vermiculite granules have a maximum dimension 

25 up to 15mm. 

8. A product according to any of the preceding claims, 
wherein the product is sandwiched between load supporting 
sheets adhered to the product. 

9. A product according to any of the preceding claims 
30 adhered onto the surface of an article. 

10. A product according to any of claims 1 to 7 moulded 
onto the surface of an article. 

11. A product according to any of claims 1 to 7 sprayed 
onto the surface of the article. 

35 12. A product according to claim 10 or claim 11, wherein 
the article comprises a honeycomb structure. 
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REPLACED BY 
11 ART 34 AMD! 

13. A product according to claim 12, further comprising a 
phenolic glass laminate sandwiched between the honeycomb 
structure and the product . 

14. A product according to any of the preceding claims, 
5 wherein the vermiculite has a particle size such that more 

than 8 0% of the vermiculite does not pass through a 2mm 
sieve. 

15. A fire wall comprising a heat resistant product 
according to any of the preceding claims. 

10 16. A method of manufacturing a heat resistant product, 
the method comprising mixing vermiculite granules with a 
ceramic binder; and drying the mixture, wherein between 35% 
and 95% of the dry weight of the product is vermiculite 
having a particle size such that more than 60% of the 

15 vermiculite does not pass, through a 1mm sieve. 

17. A method according to claim 16, wherein the drying 
step comprises heating the mixture, or vacuum drying the 
mixture . 

18. A method according to claim 16 or claim 17, wherein 

2 0 the mixture is held in a mould or press during the drying 

step. 

19. A method according to claim 16 or claim 17, wherein 
the mixture is coated onto a surface of an article prior to 
the drying step. 

25 20. A method according to any of claims 16 to 19, wherein 
the method is carried out in two steps, step 1 comprising 
coating the particles with a ceramic binder, and 
curing/drying the binder, and step 2 comprising coating the 
precoated particles with a ceramic binder, and 

3 0 curing/drying the binder. 

21. A method according to claim 20, when dependent on 
claim 18, wherein step 2 is carried out with the mixture 
held in a mould or press . 

22. A method according to any of claims 16 to 21, wherein 
35 50%-90% of the dry weight of the product is vermiculite 

having a particle size such that more than 60% of the 
vermiculite does not pass through a 1mm sieve. 
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23. A method according to any of claims 16 to 22, wherein 
the vermiculite has a particle size such that more than 80% 
of the vermiculite does not pass through a 2mm sieve. 
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